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FIG. 3 
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FIGS 
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FIG] (PRIOR ART) 
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MOBILE COMMUNICATION SYSTEM AND 
COMMUNICATION METHOD PERFORMED 

IN THE SYSTEM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a mobile communication 

system and a communication method performed in the 
mobile communication system in Which a radiation pattern 
of a signal output from an antenna of a base station and a 
radiation pattern of a signal output from an antenna of a 
mobile station such as a portable telephone or a portable 
information terminal are controlled in a communication 
betWeen the base station and the mobile station to improve 
a communication quality in both the base station and the 
mobile station. 

2. Description of Related Art 
FIG. 7 is an explanatory vieW shoWing a signal transmis 

sion from a mobile station to a base station in a conventional 
mobile communication system, for example, disclosed in 
Published Unexamined Japanese Patent Application 
H9-219615 (1997), and FIG. 8 is an explanatory vieW 
shoWing the reception of a signal output from a base station 
in a mobile station in the conventional mobile communica 
tion system. In FIG. 7 and FIG. 8, 1 indicates an antenna of 
a base station. A directivity control of an adaptive antenna is 
performed for the antenna 1 of the base station in signal 
transmission and reception operations of the base station. 2 
indicates an antenna of a mobile station such as a portable 
telephone or a portable information terminal. 3 indicates an 
interference Wave source for re?ecting a transmission Wave 
output from the antenna 1 of the base station and a trans 
mission Wave output from the antenna 2 of the mobile 
station. R1 denotes a space distribution indicating a radia 
tion characteristic of the antenna 1 of the base station for a 
signal received in the antenna 1 of the base station. T2 
denotes a space distribution indicating a radiation charac 
teristic of the antenna 1 of the base station for a signal 
transmitted from the antenna 1 of the base station. T1 
denotes a space distribution indicating a radiation charac 
teristic of the antenna 2 of the mobile station for a signal 
transmitted from the antenna 2 of the mobile station. R2 
denotes a space distribution indicating a radiation charac 
teristic of the antenna 2 of the mobile station for a signal 
received in the antenna 2 of the mobile station. 

Next, an operation is described. 
As shoWn in FIG. 7, in a signal transmission operation in 

Which a desired signal is transmitted from the mobile station 
to the base station, a transmission directivity inherently held 
in the antenna 2 of the mobile station is used in the mobile 
station as it is. That is, a space distribution T1 indicating a 
radiation characteristic of the antenna 2 is determined 
according to the transmission directivity. Therefore, a signal 
is transmitted from the antenna 2 of the mobile station 
according to the space distribution T1. In this case, because 
the space distribution T1 is uniform in all directions, the 
signal is equally transmitted in all directions. 

In contrast, as shoWn in FIG. 7, a directivity control of an 
adaptive antenna is performed for the antenna 1 of the base 
station to form a space distribution R1, Which indicates a 
radiation characteristic of the antenna 1 for a signal received 
in the antenna 1 of the base station, as a reception directivity. 
In this space distribution R1 denoting the reception direc 
tivity of the antenna 1, a main beam of the antenna 1 is 
directed in a desired signal coming direction to receive a 
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2 
desired signal directly coming from the mobile station, and 
the reception directivity toWard the interference Wave source 
3 is set to Zero in cases Where a re?ected Wave is transmitted 
from the interference Wave source 3. Therefore, even though 
a re?ected Wave output from the interference Wave source 3 
comes as an interference Wave to the antenna 1 of the base 
station, the reception of the interference Wave in the antenna 
1 can be prevented according to the space distribution R1 of 
the radiation characteristic of the antenna 1, and a desired 
signal directly coming from the mobile station is received in 
the antenna 1 at a prescribed communication quality. 

Also, as shoWn in FIG. 8, in a signal transmission 
operation in Which a desired signal is transmitted from the 
base station to the mobile station, a directivity control of an 
adaptive antenna is performed for the antenna 1 of the base 
station to form a space distribution T2, Which indicates a 
radiation characteristic of the antenna 1 for a signal trans 
mitted from the antenna 1 of the base station, as a trans 
mission directivity. The space distribution T2 denoting the 
transmission directivity of the antenna 1 is determined by 
multiplying the space distribution R1, Which indicates the 
reception directivity of the antenna 1, by an assumed Weight 
ing factor. Therefore, in this space distribution T2 of the 
radiation characteristic of the antenna 1, a main beam of the 
antenna 1 is directed in a desired signal transmitting direc 
tion to directly transmit a desired signal to the mobile 
station, and the transmission directivity toWard the interfer 
ence Wave source 3 is set to Zero. Therefore, no signal is 
output from the antenna 1 of the base station to the inter 
ference Wave source 3 according to the space distribution T2 
of the radiation characteristic of the antenna 1, and no 
re?ected Wave is output from the interference Wave source 
3. 

In contrast, as shoWn in FIG. 8, in the antenna 2 of the 
mobile station, a reception directivity inherently held in the 
antenna 2 of the mobile station is used in the mobile station 
as it is, and a space distribution R2 of a radiation charac 
teristic of the antenna 2 is determined according to the 
reception directivity. Therefore, a desired signal directly 
transmitted from the antenna 1 of the base station is received 
in the antenna 2 of the mobile station according to the space 
distribution R2. In this case, because the space distribution 
R2 is uniform in all directions, signals arriving from all 
directions are equally received in the antenna 2 of the mobile 
station. 
As is described above, in the conventional mobile com 

munication system shoWn in FIG. 7 and FIG. 8, the direc 
tivity control of the adaptive antenna is performed for the 
antenna 1 of the base station in the signal transmission and 
reception operations. Therefore, the reception of the inter 
ference Wave, Which is output from the interference Wave 
source 3, in the antenna 1 of the base station and the antenna 
2 of the mobile station can be prevented, and a communi 
cation quality in the signal transmission and reception 
operations can be improved. 

Next, a case that a problem occurs in the conventional 
mobile communication system is described. 

FIG. 9A is another explanatory vieW shoWing a signal 
transmission from a mobile station to a base station in the 
conventional mobile communication system shoWn in FIG. 
7 and FIG. 8, and FIG. 9B is another explanatory vieW 
shoWing the reception of a signal output from a base station 
in a mobile station in the conventional mobile communica 
tion system shoWn in FIG. 7 and FIG. 8. In FIG. 9A and FIG. 
9B, 4 indicates an interference Wave source denoted by an 
antenna of a second mobile station such as a portable 
telephone or a portable information terminal. 
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As shown in FIG. 9A, in the signal transmission from the 
mobile station to the base station, the directivity control of 
the adaptive antenna is performed for the antenna 1 of the 
base station to form the space distribution R1, Which indi 
cates the radiation characteristic of the antenna 1 for a signal 
received in the antenna 1, as the reception directivity. That 
is, in this space distribution R1, a main beam of the antenna 
1 is directed in a desired signal coming direction, and the 
reception directivity toWard the interference Wave source 4 
is set to Zero in cases Where a re?ected Wave is transmitted 

from the interference Wave source 4. Therefore, the recep 
tion of an interference Wave, Which comes from the inter 
ference Wave source 4, in the antenna 1 of the base station 
can be prevented. 

HoWever, as shoWn in FIG. 9B, in the signal transmission 
from the base station to the mobile station, the directivity 
control of the adaptive antenna is performed for the antenna 
1 of the base station to form the space distribution T2, Which 
indicates the radiation characteristic of the antenna 1 for a 
signal transmitted from the antenna 1, as the transmission 
directivity. That is, the space distribution T2 is determined 
by multiplying the space distribution R1, Which indicates the 
reception directivity of the antenna 1, by an assumed Weight 
ing factor. Therefore, in this space distribution T2 indicating 
the transmission directivity of the antenna 1, a main beam of 
the antenna 1 is directed in a desired signal transmitting 
direction, and the transmission directivity toWard the inter 
ference Wave source 4 is set to Zero. In this case, though no 
signal is transmitted from the antenna 1 of the base station 
to the interference Wave source 4, because a signal is output 
from the interference Wave source 4 as an interference Wave, 
the interference Wave output from the interference Wave 
source 4 is received in the antenna 2 of the mobile station. 
Therefore, a communication quality in the conventional 
mobile communication system cannot be maintained. 

As is described above, because the conventional mobile 
communication system has the above con?guration, in cases 
Where an antenna of a second mobile station functions as the 
interference Wave source 4, the interference Wave output 
from the interference Wave source 4 is received in the 
antenna 2 of the mobile station in the signal transmission 
from the base station to the mobile station. Therefore, there 
is a problem that a communication quality in the conven 
tional mobile communication system cannot be maintained. 

Also, because the directivity control of the adaptive 
antenna is performed for the antenna 1 of the base station in 
both the signal reception operation and the signal transmis 
sion operation performed in the base station, there is another 
problem that a calculation processing of the directivity 
control performed in the base station is complicated. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide, With due 
consideration to the draWbacks of the conventional mobile 
communication system, a mobile communication system in 
Which a communication quality in the communication 
betWeen a base station and a mobile station is maintained 
even though another mobile station functions as an interfer 
ence Wave source and in Which an amount of calculation 

processing in the base station is reduced. Also, the object of 
the present invention is to provide a communication method 
performed in the mobile communication system. 

The object is achieved by the provision of a mobile 
communication system comprising an antenna of a base 
station for performing a directivity control of an adaptive 
antenna in a signal reception of the base station to obtain a 
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4 
radiation characteristic of the antenna in Which a main beam 
is directed in a desired signal coming direction and in Which 
a directivity in a direction of an interference Wave source is 
set to Zero, and an antenna of a mobile station for performing 
the directivity control of the adaptive antenna in a signal 
reception of the mobile station to obtain a radiation charac 
teristic of the antenna of the mobile station in Which a main 
beam is directed in a desired signal coming direction and in 
Which a directivity in a direction of the interference Wave 
source is set to Zero. 

In the above con?guration, in cases Where a second 
mobile station functions as the interference Wave source, an 
interference Wave is transmitted from the interference Wave 
source to the antenna of the mobile station in the signal 
reception of the mobile station. HoWever, because the direc 
tivity of the antenna of the mobile station in the direction of 
the interference Wave source is set to Zero, the interference 
Wave is not received in the antenna of the mobile station. 

Accordingly, even though a second mobile station func 
tions as the interference Wave source, the reception of the 
interference Wave output from the interference Wave source 
can be prevented in both the antenna of the base station and 
the antenna of the mobile station, and a high communication 
quality in both the base station and the mobile station can be 
maintained. 

Also, because no directive control is performed for the 
antenna of the base station in a signal transmission of the 
base station, an amount of calculation processing required in 
the base station can be reduced, a processor arranged in the 
base station can be simpli?ed, and an electric poWer con 
sumed in the base station can be reduced. 

The object is achieved by the provision of a communi 
cation method of a mobile communication system compris 
ing the steps of performing a directivity control of an 
adaptive antenna for an antenna of a base station in a signal 
reception of the base station to obtain a radiation character 
istic of the antenna in Which a main beam is directed in a 
desired signal coming direction and in Which a directivity in 
a direction of an interference Wave source is set to Zero, and 
performing the directivity control of the adaptive antenna for 
an antenna of a mobile station in a signal reception of the 
mobile station to obtain a radiation characteristic of the 
antenna of the mobile station in Which a main beam is 
directed in a desired signal coming direction and in Which a 
directivity in a direction of the interference Wave source is 
set to Zero. 

Accordingly, even though a second mobile station func 
tions as the interference Wave source, the reception of an 
interference Wave output from the interference Wave source 
can be prevented in both the antenna of the base station and 
the antenna of the mobile station, and a high communication 
quality in both the base station and the mobile station can be 
maintained. 

Also, because no directive control is performed for the 
antenna of the base station in a signal transmission of the 
base station, an amount of calculation processing required in 
the base station can be reduced, a processor arranged in the 
base station can be simpli?ed, and an electric poWer con 
sumed in the base station can be reduced. 

It is preferred that the communication method further 
comprises the step of performing a directivity synthesiZing 
control for the antenna of the base station in a signal 
transmission of the base station to obtain another radiation 
characteristic of the antenna of the base station in Which the 
main beam is directed in the same desired signal coming 
direction as that in the signal reception of the base station. 
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Accordingly, a gain for a signal output from the antenna 
of the base station according to the directivity of the antenna 
of the base station is increased, and a desired signal can be 
transmitted from the base station to the mobile station even 
though the mobile station is placed far aWay from the base 
station. Also, an area of a plurality of mobile stations, With 
Which one base station communicates, can be Widened. 

It is preferred that the communication method further 
comprises the step of performing a diversity control for the 
antenna of the mobile station in a signal transmission of the 
mobile station to select one adaptive antenna, in Which an 
electric poWer of a received signal is high, from a plurality 
of adaptive antennas composing the antenna of the mobile 
station and to transmit a signal from the selected adaptive 
antenna. 

Accordingly, an electric poWer of a signal transmitted 
from the selected adaptive antenna to the base station can be 
increased, and an area of a plurality of mobile stations, With 
Which one base station communicates, can be Widened. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an explanatory vieW shoWing a signal transmis 
sion from a mobile station to a base station in a mobile 
communication system according to a ?rst embodiment of 
the present invention; 

FIG. 2 is an explanatory vieW shoWing a signal reception 
in a mobile station in the mobile communication system 
according to the ?rst embodiment of the present invention; 

FIG. 3 is an explanatory vieW shoWing a signal transmis 
sion from a mobile station to a base station in a mobile 
communication system according to a second embodiment 
of the present invention; 

FIG. 4 is an explanatory vieW shoWing a signal reception 
in a mobile station in the mobile communication system 
according to the second embodiment of the present inven 
tion; 

FIG. 5 is an explanatory vieW shoWing a signal transmis 
sion from a mobile station to a base station in a mobile 
communication system according to a third embodiment of 
the present invention; 

FIG. 6 is an explanatory vieW shoWing a signal reception 
in a mobile station in the mobile communication system 
according to the third embodiment of the present invention; 

FIG. 7 is an explanatory vieW shoWing a signal transmis 
sion from a mobile station to a base station in a conventional 
mobile communication system; 

FIG. 8 is an explanatory vieW shoWing a signal reception 
in a mobile station in the conventional mobile communica 
tion system; 

FIG. 9A is another explanatory vieW shoWing a signal 
transmission from a mobile station to a base station in the 
conventional mobile communication system; and 

FIG. 9B is another explanatory vieW shoWing a signal 
reception in a mobile station in the conventional mobile 
communication system. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Embodiments of the present invention Will noW be 
described With reference to the accompanying draWings. 
Embodiment 1 

FIG. 1 is an explanatory vieW shoWing a signal transmis 
sion from a mobile station to a base station in a mobile 
communication system according to a ?rst embodiment of 
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6 
the present invention, and FIG. 2 is an explanatory vieW 
shoWing a signal reception in a mobile station in the mobile 
communication system. In FIG. 1 and FIG. 2, 11 indicates an 
antenna of a base station. Adirectivity control of an adaptive 
antenna is performed for the antenna 11 of the base station 
in a signal reception operation of the base station. 12 
indicates an antenna of a mobile station such as a portable 
telephone or a portable information terminal. A directivity 
control of an adaptive antenna is performed for the antenna 
12 of the mobile station in a signal reception operation of the 
mobile station. 4 indicates an interference Wave source, 
Which indicates an antenna of a second mobile station such 
as a portable telephone or a portable information terminal. 

Also, R1 denotes a space distribution indicating a radia 
tion characteristic of the antenna 11 of the base station for a 
signal received in the antenna 11 of the base station, and T3 
denotes a space distribution indicating a radiation charac 
teristic of the antenna 11 of the base station for a signal 
received in the antenna 11 of the base station. T1 denotes a 
space distribution indicating a radiation characteristic of the 
antenna 12 of the mobile station for a signal transmitted 
from the antenna 12 of the mobile station, and R3 denotes 
a space distribution indicating a radiation characteristic of 
the antenna 12 of the mobile station for a signal received in 
the antenna 12 of the mobile station. 

Next, an operation is described. 
As shoWn in FIG. 1, in a signal transmission operation in 

Which a desired signal is transmitted from the mobile station 
to the base station, a transmission directivity inherently held 
in the antenna 12 of the mobile station is used in the mobile 
station as it is, so that the space distribution T1 of the 
radiation characteristic of the antenna 12 is determined 
according to the transmission directivity. Therefore, a signal 
is transmitted from the antenna 12 of the mobile station 
according to the space distribution T1. In this case, because 
the space distribution T1 is uniform in all directions, the 
signal is equally transmitted in all directions. 

In contrast, in the antenna 11 of the base station, a 
directivity control of an adaptive antenna is performed for 
the antenna 11 of the base station to form a space distribution 
R1, Which indicates a radiation characteristic of the antenna 
11 for a signal received in the antenna 11 of the base station, 
as a reception directivity of the antenna 11. In this space 
distribution R1 denoting the reception directivity of the 
antenna 11, a main beam of the antenna 11 is directed in a 
desired signal coming direction to receive a desired signal 
directly coming from the mobile station, and the reception 
directivity toWard the interference Wave source 4 is set to 
Zero in cases Where an antenna of a second mobile station 

functions as the interference Wave source 4. In this case, 
even though a signal of the interference Wave source 4 is 
transmitted to the antenna 11 of the base station as an 
interference Wave, the reception of the interference Wave in 
the antenna 11 of the base station can be prevented according 
to the space distribution R1 of the radiation characteristic of 
the antenna 11, and a desired signal directly coming from the 
antenna 12 of the mobile station is received in the antenna 
11 at a high communication quality. 

Also, as shoWn in FIG. 2, in a signal transmission 
operation in Which a desired signal is transmitted from the 
base station to the mobile station, a transmission directivity 
inherently held in the antenna 11 of the base station is used 
in the base station as it is, so that a space distribution T3 
indicating a radiation characteristic of the antenna 11 is 
formed according to the transmission directivity. Therefore, 
a desired signal is transmitted from the antenna 11 of the 
base station according to the space distribution T3. In this 



US 6,711,382 B2 
7 

case, because the space distribution T3 is uniform in all 
directions, the signal is equally transmitted in all directions. 

In contrast, as shoWn in FIG. 2, in the antenna 12 of the 
mobile station, a directivity control of an adaptive antenna 
is performed for the antenna 12 of the mobile station to form 
a space distribution R3, Which indicates a radiation charac 
teristic of the antenna 12 for a signal received in the antenna 
12 of the mobile station, as a reception directivity of the 
antenna 12. In this space distribution R3 denoting the 
reception directivity of the antenna 12, a main beam of the 
antenna 12 is directed in a desired signal coming direction 
to receive a desired signal directly coming from the base 
station, and the reception directivity toWard the interference 
Wave source 4 is set to Zero in cases Where an antenna of a 

second mobile station functions as the interference Wave 
source 4. In this case, even though an interference Wave 
output from the interference Wave source 4 is transmitted to 
the antenna 12 of the mobile station, the reception of the 
interference Wave in the antenna 12 of the mobile station can 
be prevented. Also, a desired signal directly transmitted 
from the antenna 11 of the base station is received in the 
antenna 12 of the mobile station at a high communication 
quality according to the space distribution R3. 

Accordingly, in the mobile communication system 
according to the ?rst embodiment shoWn in FIG. 1 and FIG. 
2, the directivity control of the adaptive antenna is per 
formed for the antenna 11 of the base station in the signal 
reception of the base station, and the directivity control of 
the adaptive antenna is performed for the antenna 12 of the 
mobile station in the signal reception of the mobile station. 
Therefore, the reception of the interference Wave in the 
antenna 11 of the base station can be prevented, the recep 
tion of the interference Wave in the antenna 12 of the mobile 
station can be prevented, and a communication quality in 
both the base station and the mobile station can be improved 
in the communication betWeen the base station and the 
mobile station. 
As is described above, in the ?rst embodiment, the 

transmission directivity, Which is inherently held by the 
antenna 11 of the base station, is used in the base station as 
it is in the signal transmission from the antenna 11 of the 
base station, and the directivity control of the adaptive 
antenna is performed for the antenna 11 of the base station 
When a signal is received in the antenna 11 of the base 
station. Also, the transmission directivity, Which is inher 
ently held by the antenna 12 of the mobile station, is used in 
the mobile station as it is in the signal transmission from the 
antenna 12 of the mobile station, and the directivity control 
of the adaptive antenna is performed for the antenna 12 of 
the mobile station When a signal is received in the antenna 
12 of the mobile station. Therefore, even though an antenna 
of a second mobile station functions as the interference Wave 
source 4, the reception of an interference Wave output from 
the interference Wave source 4 can be prevented in both the 
antenna 11 of the base station and the antenna 12 of the 
mobile station. Accordingly, as compared With the conven 
tional mobile communication system and the conventional 
communication method in Which the directivity control of 
the adaptive antenna is performed for the antenna 11 of the 
base station in both the signal reception and transmission 
in/from the antenna 11 of the base station, a high commu 
nication quality in both the base station and the mobile 
station can be maintained in the communication betWeen the 
base station and the mobile station. 

Also, because no directivity control of the adaptive 
antenna is performed for the antenna 11 of the base station 
in the signal transmission from the antenna 11 of the base 
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station, an amount of calculation processing required in the 
base station is reduced. Therefore, a processor of the base 
station can be simpli?ed, and an electric poWer consumed in 
the base station can be reduced. 
Embodiment 2 

FIG. 3 is an explanatory vieW shoWing a signal transmis 
sion from a mobile station to a base station in a mobile 
communication system according to a second embodiment 
of the present invention, and FIG. 4 is an explanatory vieW 
shoWing a signal reception in a mobile station in the mobile 
communication system. In FIG. 3 and FIG. 4, 13 indicates 
an antenna of a base station. A directivity control of an 
adaptive antenna is performed for the antenna 13 of the base 
station in a signal reception operation of the base station. 
Also, a directivity synthesiZing control is performed for the 
antenna 13 of the base station in a signal transmission 
operation of the base station to direct a main beam of the 
antenna 13 of the base station in the same desired signal 
coming direction as that in the signal transmission from the 
mobile station. T4 denotes a space distribution indicating a 
radiation characteristic of the antenna 13 for a signal trans 
mitted from the antenna 13 of the base station. The other 
con?guration is the same as that of the mobile communica 
tion system according to the ?rst embodiment, so that the 
description of the other con?guration is omitted. 

Next, an operation is described. 
As shoWn in FIG. 3, a directivity control of an adaptive 

antenna is performed for the antenna 13 of the base station 
in a signal reception operation of the base station in the same 
manner as the directivity control for the antenna 11 of the 
base station performed in the ?rst embodiment. Therefore, 
the reception of an interference Wave output from the 
interference Wave source 4 is prevented in the base station. 

Also, as shoWn in FIG. 4, a directivity synthesiZing 
control is performed for the antenna 13 of the base station in 
a signal transmission operation of the base station to form a 
space distribution T4, Which indicates a radiation character 
istic of the antenna 13 for a signal transmitted from the 
antenna 13 of the base station, as a transmission directivity 
of the antenna 13. In this space distribution T4 denoting the 
transmission directivity of the antenna 13, a main beam of 
the antenna 13 is directed in the same desired signal coming 
direction as that in the signal transmission from the mobile 
station to directly transmit a desired signal to the mobile 
station. Because the main beam of the antenna 13 in the 
space distribution T4 is directed in the desired signal coming 
direction, a gain for a signal output from the antenna 13 of 
the base station according to the transmission directivity is 
increased. Therefore, a desired signal can be transmitted 
from the base station to the mobile station even though the 
mobile station is placed further aWay from the base station 
as compared With in the ?rst embodiment. 

Also, a directivity control of an adaptive antenna is 
performed for the antenna 12 of the mobile station in a signal 
reception operation of the mobile station in the same manner 
as in the ?rst embodiment. Therefore, the reception of an 
interference Wave output from the interference Wave source 
4 is prevented in the mobile station. 
As is described above, in the mobile communication 

system and the communication method of this system shoWn 
in FIG. 3 and FIG. 4, the directivity control of the adaptive 
antenna is performed for the antenna 13 of the base station 
in the signal reception operation of the base station, and the 
directivity control of the adaptive antenna is performed for 
the antenna 12 of the mobile station in the signal reception 
operation of the mobile station. Accordingly, the reception 
of the interference Wave in the antenna 13 of the base station 
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can be prevented, the reception of the interference Wave in 
the antenna 12 of the mobile station can be prevented, and 
a communication quality in both the base station and the 
mobile station can be improved in the communication 
betWeen the base station and the mobile station. 

Also, because the directivity synthesizing control is per 
formed for the antenna 13 of the base station in the signal 
transmission operation of the base station, a gain for a signal 
output from the antenna 13 of the base station according to 
the transmission directivity of the antenna 13 is increased, 
and a desired signal can be transmitted from the base station 
to the mobile station even though the mobile station is 
placed further aWay from the base station as compared With 
in the ?rst embodiment. 

In conclusion, in the second embodiment, in addition to 
the con?guration of the ?rst embodiment, the directivity 
synthesiZing control is performed for the antenna 13 of the 
base station in the signal transmission operation of the base 
station. Accordingly, in addition to the effect obtained in the 
?rst embodiment, a gain for a signal output from the antenna 
13 of the base station according to the transmission direc 
tivity of the antenna 13 is increased, and a desired signal can 
be transmitted from the base station to the mobile station 
placed further aWay from the base station. That is, an area of 
a plurality of mobile stations, With Which one base station 
communicates, can be Widened. Also, in the signal trans 
mission operation of the base station, because a calculation 
processing of an adaptive antenna for directing the main 
beam of the antenna 13 in the desired signal coming direc 
tion is only performed in the directivity synthesiZing control, 
the calculation processing is not complicated as compared 
With that in the prior art. 
Embodiment 3 

FIG. 5 is an explanatory vieW shoWing a signal transmis 
sion from a mobile station to a base station in a mobile 
communication system according to a third embodiment of 
the present invention, and FIG. 6 is an explanatory vieW 
shoWing a signal reception in a mobile station in the mobile 
communication system. In FIG. 5 and FIG. 6, 14 indicates 
an antenna of a mobile station such as a portable telephone 
or a portable information terminal. The antenna 14 of the 
mobile station is composed of a plurality of adaptive 
antennas, and a directivity control of an adaptive antenna is 
performed for the adaptive antennas 14 in a signal reception 
operation of the mobile station. Also, a diversity control is 
performed for the antenna 14 of the mobile station in a signal 
transmission operation of the mobile station. In this diversity 
control, one adaptive antenna, in Which an electric poWer of 
a received signal is high in the signal reception operation, is 
selected from the adaptive antennas composing the antenna 
14 of the mobile station to transmit a signal from the selected 
adaptive antenna of the mobile station. 

Also, T5 denotes a space distribution indicating a radia 
tion characteristic of the antenna 14 of the mobile station in 
the signal transmission from the antenna 14 of the mobile 
station. 

The other con?guration is the same as that of the mobile 
communication system according to the ?rst embodiment, 
so that the description of the other con?guration is omitted. 

Next, an operation is described. 
As shoWn in FIG. 6, in a signal transmission from the base 

station to the mobile station, a directivity control of an 
adaptive antenna is performed, in the same manner as that 
performed for the antenna 12 of the mobile station in the ?rst 
embodiment, for the antenna 14 of the mobile station to form 
a space distribution R3, Which indicates a radiation charac 
teristic of the antenna 14 for a signal received in the antenna 
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14 of the mobile station, as a reception directivity of the 
antenna 14. In this space distribution R3 denoting the 
reception directivity of the antenna 14, a main beam of the 
antenna 14 is directed in a desired signal coming direction 
to receive a desired signal directly coming from the base 
station, and the reception directivity toWard the interference 
Wave source 4 is set to Zero in cases Where an antenna of a 

second mobile station functions as the interference Wave 
source 4. 

Thereafter, When a desired signal output from the antenna 
11 of the base station is received in the antenna 14 of the 
mobile station, exciting amplitudes and phases of the desired 
signal received in the adaptive antennas composing the 
antenna 14 of the mobile station are controlled in the antenna 
14 of the mobile station, and the reception of the interference 
Wave output from the interference Wave source 4 is pre 
vented in the antenna 14 of the mobile station. In this case, 
control values for the exciting amplitudes and phases of the 
desired signal received in the adaptive antenna 14 are 
determined. 

Therefore, the reception of the interference Wave output 
from the interference Wave source 4 can be prevented in the 
antenna 14 of the mobile station, and a desired signal 
directly transmitted from the antenna 11 of the base station 
is received in the antenna 14 of the mobile station at a high 
communication quality according to the space distribution 
R3. 

Also, as shoWn in FIG. 5, in a signal transmission from the 
mobile station to the base station, a diversity control is 
performed for the antenna 14 of the mobile station to select 
one adaptive antenna, in Which an electric poWer of the 
desired signal received from the base station is high, from 
the adaptive antennas composing the antenna 14 of the 
mobile station according to the control values determined in 
the signal reception of the antenna 14, and a desired signal 
is output from the selected adaptive antenna of the mobile 
station according to the space distribution T5 indicating a 
radiation characteristic of the antenna 14 of the mobile 
station. 

Therefore, a gain for the desired signal output from the 
selected adaptive antenna of the mobile station is increased, 
and the desired signal can be reliably transmitted from the 
mobile station to the base station Which is placed further 
aWay from the mobile station as compared With in the ?rst 
embodiment. 

Also, as shoWn in FIG. 5, a directivity control of an 
adaptive antenna is performed, in the same manner as in the 
?rst embodiment, for the antenna 11 of the base station to 
form the space distribution R1 as a reception directivity of 
the antenna 11. Therefore, the reception of the interference 
Wave output from the interference Wave source 4 can be 
prevented in the antenna 11 of the base station, and the 
desired signal directly coming from the antenna 14 of the 
mobile station is received in the antenna 11 at a high 
communication quality. 

In the mobile communication system and the communi 
cation method of this system shoWn in FIG. 5 and FIG. 6, the 
directivity control of the adaptive antenna is performed for 
the antenna 11 of the base station in the signal reception 
operation of the base station, and the directivity control of 
the adaptive antenna is performed for the antenna 14 of the 
mobile station in the signal reception operation of the mobile 
station. Accordingly, the reception of the interference Wave 
output from the interference Wave source 4 can be prevented 
in the antenna 11 of the base station, the reception of the 
interference Wave output from the interference Wave source 
4 can be prevented in the antenna 14 of the mobile station, 
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and a communication quality can be improved in the com 
munication between the base station and the mobile station. 

Also, in the signal transmission from the mobile station to 
the base station, the diversity control is performed for the 
antenna 14 of the mobile station. Accordingly, an electric 
poWer of a signal directly output from the antenna 14 of the 
mobile station to the antenna 11 of the base station can be 
increased, and an area of a plurality of mobile stations, With 
Which one base station communicates, can be Widened. 
As is described above, in the third embodiment, in addi 

tion to the con?guration of the ?rst embodiment, the diver 
sity control is performed for the antenna 14 of the mobile 
station in the signal transmission operation of the mobile 
station. Accordingly, in addition to the effect obtained in the 
?rst embodiment, an electric poWer of a signal directly 
output from the antenna 14 of the mobile station to the 
antenna 11 of the base station can be increased, and an area 
of a plurality of mobile stations, With Which one base station 
communicates, can be Widened. In this diversity control 
performed for the antenna 14 of the mobile station in the 
signal transmission operation of the mobile station, one 
adaptive antenna, in Which an electric poWer of a received 
signal is, for eXample, highest, is selected from the adaptive 
antennas composing the antenna 14 of the mobile station. 
What is claimed is: 
1. A mobile communication system comprising: 
an antenna of a base station for performing a directivity 

control of an adaptive antenna in a signal reception of 
the base station to obtain a radiation characteristic of 
the antenna in Which a main beam is directed in a 
desired signal coming direction and in Which a direc 
tivity in a direction of an interference Wave source is set 

to null; and 
an antenna of a mobile station for performing the direc 

tivity control of the adaptive antenna in a signal recep 
tion of the mobile station to obtain a radiation charac 
teristic of the antenna of the mobile station in Which a 
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main beam is directed in a desired signal coming 
direction and in Which a directivity in a direction of the 
interference Wave source is set to null, 

Wherein the directivity control of the adaptive antenna is 
5 not performed for the antenna of the base station When 

signal transmission is performed from the antenna of 
the base station. 

2. A communication method of a mobile communication 
system comprising the steps of: 

performing a directivity control of an adaptive antenna for 
an antenna of a base station in a signal reception of the 
base station to obtain a radiation characteristic of the 
antenna in Which a main beam is directed in a desired 
signal coming direction and in Which a directivity in a 
direction of an interference Wave source is set to null; 
and 

performing the directivity control of the adaptive antenna 
for an antenna of a mobile station in a signal reception 
of the mobile station to obtain a radiation characteristic 
of the antenna of the mobile station in Which a main 
beam is directed in a desired signal coming direction 
and in Which a directivity in a direction of the inter 
ference Wave source is set to null, 

Wherein the directivity control of the adaptive antenna is 
not performed for the antenna of the base station When 
signal transmission is performed from the antenna of 
the base station. 

3. A communication method of a mobile communication 
system according to claim 2, further comprising the step of 
performing a diversity control for the antenna of the mobile 
station in a signal transmission of the mobile station to select 
one adaptive antenna, in Which an electric poWer of a 
received signal is high, from a plurality of adaptive antennas 
composing the antenna of the mobile station and to transmit 
a signal from the selected adaptive antenna. 
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